Introduction
This paper investigates kaizen initiatives in the healthcare sector. According to previous studies (e.g., Melnyk et al., 1998; Farris et al., 2008) , a kaizen initiative can be defined as a structured project performed by a multi-disciplinary team with the aim of improving a targeted work area or process in a given timeframe. As in the manufacturing sector (Farris et al., 2009) , kaizen initiatives in healthcare not only allow improving the operational aspects of a work area (Holden, 2011; Costa and Godinho Filho, 2016 ) (e.g., increasing quality and reducing costs; hereafter technical outcomes), but also help developing employees' problem-solving capabilities (or kaizen capabilities) (Dickson et al., 2009; Poksinska et al., 2017 ) and a positive attitude towards continuous improvement (Lee and Bruvold, 2003; Sobek II and Smalley, 2008 ) (hereafter social outcomes). In particular, the development of social outcomes has been found critical for achieving technical outcomes (Joosten et al., 2009; Mazzocato et al., 2016) as well as for creating a continuous improvement (or kaizen) mindset (Boscari et al., 2016; Danese et al., 2017b) , which is crucial to sustain benefits of kaizen initiatives in the long-term (Ballé and Régnier, 2007; Andersen et al., 2014) .
Despite the relevance of social outcomes for kaizen initiatives in healthcare, studies on this stream failed to provide a clear picture of their determinants. Only few studies on kaizen initiatives in healthcare identify some determinants that are likely to affect social outcomes, e.g., team autonomy (Bahensky et al., 2005) or management support (Dickson et al., 2009) . Moreover, the evidence of these relationships is often anecdotal and speculative (see for example Graban and Swartz, 2013) . This limitation has also been highlighted by a few recent literature reviews on the broader stream of research on lean (Danese et al., 2017a) and lean healthcare (e.g., Holden 2011; Costa and Godinho Filho, 2016) . In fact, these reviews analyse previous studies on kaizen initiatives and other improvement projects coherent with principles and methods for waste reduction (typically referred as lean) and conclude that the majority of contributions in this field does not measure, or even discuss, the effect of the improvement initiatives on employees, and therefore empirical research is needed.
Finally, evidence is fragmented, as studies on kaizen initiatives in healthcare typically focus on the impact of one or few determinants (see for example Bahensky et al., 2005; Jimmerson et al., 2005) .
Therefore, a systematic analysis of the empirical relations between determinants and social outcomes of kaizen initiatives in healthcare is needed.
Our study aims to provide a better understanding of the determinants of kaizen initiatives and their relationships with social outcomes in healthcare by addressing the following research questions: RQ1) What are the most influential determinants of social outcomes in kaizen initiatives in healthcare?
RQ2) How are they related to social outcomes?
To frame the relevant literature and develop our hypotheses, we used the model developed and tested by Farris et al. (2009) in the manufacturing sector, as this study provides a systematic framework for analysing the relationships between determinants and social outcomes in kaizen initiatives. Additionally, this is the only model that considers a comprehensive set of determinants and, dividing them into input and process factors, studies the mechanisms through which they impact social outcomes. The use of this model is aligned with scholars' recommendations suggesting to adapt models from other sectors to study specific phenomena in healthcare (Sundstrom et al., 2000; Lemieux-Charles and McGuire, 2006) . In order to address RQ1, we developed two hypotheses, posing that input and process factors are positively related to kaizen capabilities (H1) and attitude (H2), and tested them through a backward regression procedure.
Starting from the whole set of input and process factors, this step-procedure allowed us to identify a subset of significant variables which can be considered the most influential determinants of kaizen capabilities or attitude among the whole set of input and process variables, and a subset of variables, discarded by the procedure, which are the less influential ones. In order to address RQ2, in line with the input-process model applied by Farris et al. (2009) , we tested the mediation role of process factors on the link between input factors and social outcomes (Hypothesis H3).
We think that addressing these research questions is of paramount importance. In fact, there are peculiarities of the healthcare sector suggesting that best practices or mechanisms like kaizen initiatives cannot be simply imported from manufacturing (Lozeau et al., 2002) . In particular, specific characteristics of the sector, such as the high-education level of employees, heterogeneity of professional languages, clinical compliance, complicated workplaces, and the fact that patients (and not goods) are processed, may affect the relationships between determinants and social outcomes in kaizen initiatives. Therefore, given the possible different results between manufacturing and healthcare sectors and the lack of a systematic analysis in healthcare, we argue that an investigation of the relationships between determinants and social outcomes of kaizen initiatives in healthcare is needed. The paucity of studies providing specific guidelines on how to successfully manage kaizen initiatives in healthcare (Holden, 2011) prevents managers to understand how designing and implementing kaizen initiatives to extract the knowledge needed for improvement (capabilities) and to create a positive attitude toward continuous improvement and the achievement of the kaizen initiative's goal.
We adopted a survey-based approach to test our hypotheses, using data collected from 105 kaizen initiatives in two hospitals. The remaining part of the paper is organised as follows. Section 2 reviews the relevant literature. Section 3 presents the methodology and results. Section 4 discusses the findings. Conclusions, limitations and directions for future research are presented in Section 5.
Literature review

Theoretical framework
This study uses Farris et al.'s (2009) model as a theoretical framework to analyse the determinants of social outcomes of kaizen initiatives in healthcare (Figure 1 ). Besides being one of the few contributions focusing on the social benefits of kaizen initiatives, it is the only study providing a systematic and deep treatment of this phenomenon. Farris et al. (2009) combined the extant research on team effectiveness and kaizen initiatives in the manufacturing sector to identify determinants of outcomes of kaizen initiatives and used the input-process-outcome framework (McGrath, 1964) to propose relationships between these variables. Although Farris et al.'s (2009) mention technical outcomes, they focused the scope of their study on social outcomes only, and in particular on the determinants of kaizen capabilities and attitude, that are the two underlying dimensions of social outcomes emerging from their construct validity analysis.
The following sections provide a description of the various elements of the framework and develop the hypotheses between determinants and social outcomes based on the current healthcare literature.
Specifically, we considered three main streams of research. We started with reviewing studies on kaizen initiatives in healthcare. As in this stream a limited number of papers focuses on social outcomes and their determinants, we added contributions from the team effectiveness literature and the broader lean literature to clarify relationships between variables in Figure 1 . We referred to team effectiveness studies considering that a kaizen initiative is a teamwork mechanism per definition (Farris et al., 2009) . In general, lean can be defined as a bundle of principles and methods and practices whose main aim is to eliminate waste from an organisation (Womack and Jones, 1996; Bortolotti et al., 2015) . We referred to lean as recent literature reviews on lean in healthcare identified kaizen initiatives as being among the most used lean methods (Mazzocato et al., 2010; Costa and Godinho Filho, 2016) , while lean principles typically guide kaizen initiatives in healthcare (Dickson et al., 2009; Holden, 2011) , revealing a close link between the two concepts. In order to make this more evident, Table 1 reports the studies used to support our hypotheses and the setting of each study. Although some studies address lean implementation in a broad sense, we considered them relevant for our study as they explicitly refer to kaizen initiatives or teamwork. *************************************************************** Insert Figure 1 about here *************************************************************** *************************************************************** Insert Table 1 about here ***************************************************************
Social outcomes
The social system of any organisation is represented by 'the people who work in the organisation and all that is human about their presence' (Pasmore, 1988, p.25) . This system is recognised as the cornerstone of kaizen initiative effectiveness (Farris et al., 2009 ) because the evolution of the kaizen mindset in healthcare organisations depends on it (Ballé and Régnier, 2007) . Indeed, most of the learning activities executed during kaizen initiatives aim to improve social outcomes in terms of employees' problem-solving capabilities (or kaizen capabilities) and attitude. Specifically, kaizen capabilities concerns team members' knowledge on continuous improvement and their problemsolving and communication skills (Jørgensen et al., 2003; Sobek II and Smalley, 2008) . Instead, employee's attitude is related to the level of enthusiasm, willingness of participating in improvement initiatives (Jimmerson et al., 2005) and the comfort to work with others (Graban and Swartz, 2013) .
Inputs and process factors and their influence on social outcomes
Inputs factors
The input factors include determinants related to the design of kaizen initiatives (i.e., goal clarity, goal difficulty, team autonomy, team kaizen experience, team leader experience and team functional heterogeneity), the organisational support to kaizen initiatives and the stability of the daily work activities (i.e., management support, initiative planning process and work area routineness).
Goal clarity represents a shared understanding among team members of the initiative goals and activities to be performed to achieve targeted improvement outcomes (Lemieux-Charles and McGuire, 2006; Langabeer et al., 2009) . Several studies on kaizen initiatives in healthcare stress the importance of having clearly defined, understood and accepted goals (e.g., Wennecke, 2008; Simon and Canacari, 2012) . It is expected that this input factor positively affects social outcomes in kaizen initiatives in healthcare. In fact, as highlighted by past research on team effectiveness in healthcare, goal clarity affects team members' attitude, as it promotes a high level of participation in the team (Mickan, 2005) and acts as an incentive for collaboration (West and Lyubovnikova, 2013) .
Conversely, a lack of clear goals is linked to low collaboration and possibly low levels of wellbeing and high stress (West, 2012) . Moreover, goal clarity is also important for developing employees' capabilities, including a better communication of ideas among members of a team (Mickan, 2005) .
Goal difficulty outlines challenging interventions and the need of various skills to reach initiative goals (West and Lyubovnikova, 2013) . Also goal difficulty can influence social outcomes in terms of kaizen capabilities and attitude. Previous reviews of the teamwork healthcare literature suggest that when goal difficulty is high, goal achievement requires that the various skills owned by the different team members should be shared through cooperation, which eventually enhances their communication skills and ability to interact (e.g., Deneckere et al., 2012; West and Lyubovnikova, 2013) . Studies on kaizen initiatives in healthcare acknowledge goal difficulty as an important task design characteristic (e.g., Jimmerson, 2007; Natale et al., 2014) . However, Jimmerson (2007) suggests to avoid too large or complex goals as their achievement can lead to unfocused and frustrating situations due to the involvement of too much diverse skills, therefore decreasing the willingness of participating to the initiative and precluding learning.
Team autonomy concerns the freedom given to a team to execute changes in a work area and how and when implement them during a kaizen initiative (Kirkman and Rosen, 1999) . In a study of a kaizen initiative in a US hospital, Bahensky et al. (2005) Drotz and Poksinska (2014) when investigating teamwork in three lean implementations in healthcare. They also conclude that autonomy given to teams is related to a positive employees' attitude, as team members feel respected and valued when the improvement decisions are made by themselves.
Team functional heterogeneity represents the professional diversity of team members that participate to kaizen initiatives, and is related to the different job categories of team members, i.e., doctors, technicians, nurses, administrative staff (Mazzocato et al., 2010; West and Lyubovnikova, 2013) . De Souza and Pidd (2011) and Mazzocato et al. (2010) , referring to kaizen initiatives and teams for problem-solving, highlight the relevance of forming teams with staff from various functions. According to Mazzocato et al.'s (2010) literature review of lean in healthcare, the functional heterogeneity of kaizen and other problem-solving teams is linked to improvements of employees' capabilities; it provides an opportunity to team members to collaborate with employees with a different professional background, therefore improving their knowledge about the current situation and different ways to improve it (e.g., errors in a procedure and how to achieve a better service). Moreover, previous studies on teamwork suggest team functional heterogeneity being also related to employees' willingness to participate in future teamwork activities (e.g., Vinokur-Kaplan, 1995) . This positive attitude of team members might be explained by the opportunity to interact and cooperate with employees with different professions, which may increase their engagement to work.
Team kaizen experience refers to the general experience developed by team members about kaizen initiatives, while team leader experience refers to the leadership experience developed by a team leader in guiding kaizen initiatives (Farris et al., 2009) . As a conclusion of his literature review of kaizen initiatives and lean implementations in emergency departments, Holden (2011) identifies learning from previous experiences as an important factor for the development of employees' capabilities. For example, newer members can benefit from colleagues' past experiences about what are the more appropriate improvement tools for a specific problem and how to use them. Past experience is also related to a positive attitude of team members. Kimsey's (2010) study of a kaizen initiative in healthcare found that the experience a leader gained from past projects helps to better guide the team during an improvement initiative, increasing members' commitment.
Management support and initiative planning process integrate all the resources provided for the kaizen initiative implementation. Specifically, management support refers to the resources provided during the kaizen initiative (e.g., materials, equipment, support by other employees) whereas initiative planning process represents the resources provided prior to the kaizen initiative (e.g., time for set-up activities). Some studies on kaizen initiatives in healthcare suggest that managerial support before and during kaizen initiatives may contribute to improve social outcomes in healthcare, as employees can test and execute their own improvement ideas without impediments, enhancing their motivation to participate actively and enthusiastically in the kaizen initiatives (e.g., Dickson et al., 2009) . Based on the analysis of previous literature on kaizen initiatives and lean implementations in healthcare, Andersen et al. (2014) suggest that creating a supportive environment (e.g., providing sufficient training and resources) helps employees using their skills and creativity, in addition to be more motivated in improving their work area.
Work area routineness represents the regularity of activities in a work area. It is expected that this characteristic positively affects social outcomes in kaizen initiatives in healthcare. According to Ballé and Régnier's (2007) study of teamwork 'kaizen activities' for implementing lean in a French hospital ward, work area routineness is related to the enhancement of employees' capabilities, including adoption of new problem-solving skills and better awareness of waste within their work area. This view is also supported by Farris et al.'s (2009) study on kaizen initiatives in the manufacturing sector, which demonstrates that work area routines have a positive effect on kaizen capabilities.
Process factors
Process factors concern variables related to interactions of team members (within the team and with other employees of the organisation) and their shared knowledge, beliefs and attitudes when working in team (Cohen and Bailey, 1997 Action orientation represents the preference of team members to experiment improvement ideas in the work area rather than spend a lot of time analysing and planning potential improvements before action (Farris et al., 2009) Affective commitment to change represents team members' strong belief in potential benefits deriving from the implementation of the continuous improvement philosophy in general, and the execution of kaizen initiatives in their work area. Various studies in the lean healthcare literature suggest a positive relationship between this process factor and social outcomes (e.g., Poksinska, 2010; Hung et al., 2015) . According to Hung et al. (2015) , who studied lean implementation including the use of a teamwork in a US ambulatory care delivery system, affective commitment to change is vital to improve social outcomes as it contributes to promote cooperation and stimulates enthusiasm of team members. In addition, Poksinska's (2010) literature review indicates employees' commitment as crucial for any lean initiative-including kaizen initiatives-and suggests a relation between employees' commitment and their skills. In fact, employees feel that the change is valuable for their work area and, therefore, it is worth investing in developing the capabilities needed to achieve the improvement objective. This relationship is also supported by Farris et al. (2009) in the case of kaizen initiatives in the manufacturing sector, where they found that affective commitment to change positively affects employees' capabilities.
Internal processes represents the value and respect of employees concerning contributions, opinions and feelings of other team members, including employees of different professions. In their study of a kaizen initiative in a US hospital, Bahensky et al. (2005) observe that good interpersonal dynamics among team members favour the establishment of the right environment for generating new improvement ideas, and can positively affect communication. Ghosh and Sobek II (2015) investigate the use of team approach to problem-solving in lean implementation in various departments of a US hospital and observe that a shared understanding of problems affecting the work area and an open discussion about improvement ideas among the team members contribute to developing knowledge, confidence and enthusiasm of employees in a kaizen initiative.
Tool appropriateness refers to the suitability of a tool to address problems and achieve an initiative goal, while tool quality evaluates the goodness of the use of a tool during a kaizen initiative (Farris et al., 2009 ). Ghosh and Sobek II (2015) observe a positive relationship between the use of structured tools (e.g., A3 problem-solving report) and social outcomes in team problem-solving initiatives. Similarly, Jimmerson et al. (2005) observe that the use of tools such as diagrams and A3 problem-solving reports within a work area contributes developing a shared understanding of problems and improving communication about improvement ideas. It is expected that this, in turn, favours the engagement of team members in a kaizen initiative (i.e., employees' attitude).
Hypotheses
Based on the above discussion on the relationships between input and process factors and social outcomes in healthcare, we hypothesise that:
H1. Input and process factors are positively related to kaizen capabilities.
H2. Input and process factors are positively related to attitude.
Indirect relationships
The discussion below addresses whether input factors are related to social outcomes through process factors (i.e., mediating effect). The basic assumption of the input-process-outcome framework, which inspired Farris et al.'s (2009) model, is that input variables related to the design and context of kaizen initiatives can determine how team members interact and perform activities during kaizen initiatives (i.e., process factors), thus impacting on social outcomes. This model divides the variables into three major groups: input, process and outcomes, and hypothesizes that input factors can impact outcomes not only directly but also indirectly via process factors. Thus, it allows to frame as a broad research hypothesis that process variables mediate the effect of input variables on social outcomes.
For instance, starting from this model, Farris et al. (2009) prove that acting on goal clarity positively affects attitude through internal processes, as goal clarity fosters communication, sharing opinions and interactions in kaizen events, thus improving employees' enthusiasm and willingness of participating in kaizen initiatives. In the healthcare literature on team effectiveness, we can find some arguments supporting this logic and suggesting that input factors can be indirectly related to the improvement of employees' capabilities and attitude through kaizen initiative process factors (e.g., Lemieux-Charles and McGuire, 2006; West and Lyubovnikova, 2013) . For example, West and Lyubovnikova (2013) suggest that goal clarity and goal difficulty are associated with internal processes and these relationships serve as the foundation for the improvement of employees' capabilities. Indeed, when the goal is well defined and enough complex, the interpersonal dynamics among team members are better established as the clarity and difficulty of the goal foster cooperation and open communication (West and Lyubovnikova, 2013) . In turn, this contributes developing knowledge on problem-solving and improving employees' enthusiasm to participate in the kaizen initiative. Furthermore, team autonomy and management support may be associated with affective commitment to change, as healthcare workers, valuing the opportunity to use their creativity without any concerns and provided with sufficient resources to execute kaizen initiatives, would be encouraged to believe in the benefits of kaizen initiatives for themselves and the organisation. In turn, this incites healthcare workers to act more eagerly and enhance their employee capabilities.
Following the above reasoning, we hypothesise:
H3. Process factors mediate the effect between input factors and social outcomes.
Methodology
Sample selection and measurement instrument
This research uses data from two hospitals. To increase the reliability and validity of this study, we followed the selection criteria of Farris et al. (2009) (Table 2 ). The selected hospitals have the same organisation type, as they are Italian public healthcare service organisations. Both hospitals are currently adopting the same process improvement strategy based on the systematic and frequent implementation of kaizen initiatives. Finally, both hospitals have a good experience in continuous improvement, as kaizen initiatives are performed from at least 2 years. *************************************************************** Insert Table 2 about here *************************************************************** Both hospitals were contacted by email and telephone to schedule a first meeting with their midlevel managers responsible for the kaizen programme. During the meetings, we explained the objectives of this study and the potential benefits for the selected organisations. Once agreed to participate to our study, these managers helped us to select the kaizen initiatives to be analysed and to contact all team members and facilitators (i.e., project coordinators, responsible for planning the project and guiding the team during the kaizen initiative). After the selection of the kaizen initiatives, the same managers responsible for the kaizen programmes were interviewed following a semi-structured interview protocol to collect data on organisational characteristics (Table 2), organisation's approach to kaizen initiatives, characteristics of the different work areas, perceived benefits, problems and social implications from the selected kaizen initiatives. Then, for each kaizen initiative, two different questionnaires were used for data collection. Questionnaire 1 was administered to each team member, while questionnaire 2 was provided to the facilitator. The two questionnaires, adapted from Farris et al.'s (2009) study and translated from English into Italian, included objective and perceptual items that reflect concepts, practices and social outcomes related to kaizen initiatives (the Appendix reports the English translation of the questionnaires).
As most of questions are perceptual and based on past initiatives, we controlled for potential bias and inaccuracies that can affect retrospective data in order to improve measurement reliability (Maritan and Brush, 2003) . First, for each kaizen initiative, we collected data from multiple respondents, i.e., team members (at least two) and facilitators. Respondents completed the questionnaires separately. Second, to ensure consistency of multiple responses, we conducted validity and reliability tests (see section 3.3). Finally, we cross-validated data by examining different organisation's documents. For each kaizen initiative, we collected a copy of the kick-off meeting minutes, the progress reports and the final A3 report. Although not directly used in the analyses, we examined these documents to verify the accuracy of data collected, by controlling any contrasting data among organisations' documents and retrospective answers to our questionnaires.
For example, we verified that data reported in the final A3 report was aligned with values concerning tool quality and appropriateness measurement scales; we controlled that the timeline presented in the final A3 report was coherent with values of event planning process and action orientation; we analysed kick-off meeting minutes and progress reports and compared these documents with values of management support, goal clarity, goal difficulty and team autonomy; and so on. This procedure allowed us to further control for potential inaccuracies linked to our data collection instruments, as our dataset was compared to documents prepared in real time, thus not prone to retrospective biases (Maritan and Brush, 2003) .
We collected data from 105 kaizen initiatives. In total, 605 questionnaires were administered to team members, and 362 were returned, with a response rate of 60%. Instead, all the 105 questionnaires administered to the facilitators were returned. We received answers from at least two team members for each kaizen initiative, allowing analyses of team-level properties.
In accordance with Joosten et al.'s (2009) arguments that both social and technical outcomes are necessary, we gathered data also on the technical outcomes of the kaizen initiatives considered in this study, to verify if they generated technical outcomes. From the A3 reports, we found that all the kaizen initiatives considered achieved (and sometimes exceeded) their initial goals. Most of the kaizen initiatives allowed to reduce waste that negatively affected the patients' waiting time, healthcare service costs and quality. Specifically, the most frequent technical outcome was the reduction of throughputs and queues due to time spent in non-value-adding activities (64 kaizen initiatives), followed by process and lay-out reorganization to reduce the distance travelled to provide/consume healthcare services (21 kaizen initiatives). The remaining initiatives achieved heterogeneous outcomes such as patient comfort improvement, quality problems reduction (e.g. infections, errors, variability), inventory and material cost savings. Consequently, the boundary of this study concerns the relationship between the determinants and social outcomes in a sample of kaizen initiatives that achieved some technical outcomes.
Measurement scales validation
The measurement instrument is based on Farris et al. (2009) . We evaluated the content validity of the scales through an extensive literature review (Bagozzi et al., 1991) of healthcare studies, reported in the Appendix. Additionally, a pilot test and a discussion with key informants from the two hospitals were conducted to check the content validity of the scales.
Confirmatory factor analysis (CFA) was used to assess the validity of the multi-item perceptual constructs, using LISREL 8.80 software. Two models were built for exogenous and endogenous constructs, respectively. For the former the results were χ 2 = 151.646, df = 95, χ 2 /df = 1.596, CFI = 0.950, and RMSEA = 0.071; for the latter χ 2 = 436.976, df = 220, χ 2 /df = 1.986, CFI = 0.967, and RMSEA = 0.076. The fit indexes of the two models were judged acceptable (Hair et al., 2006) .
As reported in the Appendix, the factor loadings of all the items exceed 0.500 and are statistically significant, providing statistical evidence of convergent validity.
As concerns reliability, the composite reliability (CR) of multi-item scales resulted greater than the recommended threshold of 0.700, except for action orientation, although it is very close to the acceptable cut-off point of 0.600 (Hair et al., 2006) .
Discriminant validity was evaluated using the delta chi-square test (Bagozzi et al., 1991) . Two CFAs were conducted for all possible pairs of latent constructs. The first CFA assesses the model with an unconstrained correlation between the two constructs, whereas the second CFA evaluates the model with a correlation equal to 1. A significant chi-square difference between these two nested models indicates that the two constructs are distinct. The values of delta chi-square, which ranged from 5.20 to 437.00, were all statistically significant confirming the discriminant validity of the constructs. Table 3 reports descriptive statistics and pearson correlation coefficients.
*************************************************************** Insert Table 3 about here ***************************************************************
Team properties
As the unit of analysis is the team, data collected at individual level was aggregated at team level.
To justify this aggregation, intra-class correlation coefficient (ICC) (Bliese, 2000) and within-group agreement (rwg) (James et al., 1984) were assessed at team level. The ICC scores of the items were all larger than the 0.200 suggested threshold, ensuring a sufficient team level association (Molleman, 2005) . Additionally, the average rwg values were calculated and ranged between 0.772 and 0.941, demonstrating strong within-group agreement (LeBreton and Senter, 2008) .
Results
Most influential determinants of social outcomes in kaizen initiatives
In order to address RQ1 (What are the most influential determinants of social outcomes in kaizen initiatives in healthcare?), we tested H1 and H2 through a regression analysis following a backward selection procedure for each social outcome (Xu and Zhang, 2001) . The backward regression is a step-procedure that starts with a hypothesis (sometimes the term "set of hypotheses" is used) posing a relationship between a set of independent variables (x) and one outcome (y) (Hair et al., 2006) . At each step of the selection procedure, the independent variable with the highest p-value is removed until all remaining variables are significant at 0.05 level.
Testing the two hypotheses H1 and H2 through the backward procedure allows us to identify two subsets of variables among the whole set comprising input and process variables: 1) a subset of variables significantly related to kaizen capabilities and attitude, 2) a subset of variables discarded by the procedure. The first subset is composed by the most influential variables among the initial whole set of input and process variables, while the second one contains the less influential variables. Thus, we can conclude for which subset of variables hypotheses H1 and H2 are supported and for which subset of variables they are rejected.
The nested nature of our dataset does not assure a-priori that data at team level is uncorrelated within the same organisation. In order to avoid spurious statistical results due to correlations between observations, Farris et al (2009) suggested to use generalized estimating equations (GEE)
as a method that takes into account correlations between observations of the same cluster, i.e. teams within the same organisation. However, as pointed out by Horton and Lipsitz (1999) , the estimation of the variance of GEE models are highly biased when the number of clusters is less than 20.
Ballinger (2004) highlighted that models that assume standard errors ignoring correlation within the cluster should be preferred over variance estimates that incorporate the correlation in case of a small number of clusters. Therefore, as our observations are nested in only two clusters, we run a multiple regression using ordinary least squares (OLS) estimation. Nevertheless, to avoid biases of our estimates, we controlled for correlation at organisational level. We computed ICC scores of the items at organisational level, and they were all lower than 0.200, suggesting that observations are uncorrelated within organisations (Molleman, 2005) . To further support the validity of our results, we examined residual plots and partial regression plots and did not find any apparent departure from normality (residual plots) and linearity (partial regression plots). Finally, to avoid potential biases and limit endogeneity, we controlled the effects of organisation type and team size, as they may have an impact on social outcomes and therefore affect the results of our analyses.
As *************************************************************** Insert Table 4 about here ***************************************************************
Mediation analysis
In order to test H3, we followed a modified version of Baron and Kenny's (1986) approach (Farris et al., 2009 ). In particular, we employed a three-step mediation analysis procedure: first we executed separate regressions to verify the significance of relationships between each input factor and each process factor (coefficient a in Table 5 ). For each significant relationship found in step 1, we regressed each social outcome on both input and process factors (step 2). If the process factor was found significantly related to a social outcome (coefficient b in Table 6 ), then we concluded that the process factor is a mediator of the relationship between input factor and social outcome. If also the input factor is significantly related to the social outcome (coefficient c'), the effect of the input factor on the social outcome is partially mediated, otherwise it is fully mediated. Finally, in step 3 we regressed each process factor resulting as mediator in step 2 on all input factors significantly related to it in step 1, to confirm whether these variables were still significant when simultaneously regressed (Table 7) .
Our results show that affective commitment to change (ACC) partially mediates the effect of goal clarity and management support on both social outcomes. ACC partially mediates the effect of goal difficulty on attitude and fully mediates its effect on kaizen capabilities. Internal processes (IP)
partially mediates the effect of team autonomy on both social outcomes. Finally, action orientation (AO) partially mediates the effect of goal clarity and team autonomy on kaizen capabilities. To provide conclusive evidence, we calculated also the significance of these indirect effects and their asymmetrical confidence intervals (CIs) using PRODCLIN (Mackinnon and Fritz, 2007) . Indirect effects had z-values greater than 1.96 and the 95% confidence intervals excluded zero, confirming the significance of the indirect relationships found in our previous analyses.
We should note that IP and AO, which result as mediators in our analyses, are not significant variables in the backward regression (Table 4) . Unlike mediation analysis, backward regression considers simultaneously all input and process variables, and adopt a step-procedure to identify the most influential variables. As a result, a mediator could not be significant in the backward regression. For instance, given that IP and AO are significantly correlated with ACC (the correlations are 0.633 and 0.473 respectively, and significant at 0.001 level), it is possible that in the overall model considering all the variables together (Table 4) only ACC is significant. This further evidence does not contrast the validity of IP and AO as potential mediators (as it results from the mediation analyses), but suggests that input and process variables may be also linked together, opening potential new opportunities for future research (see section 5.1). *************************************************************** Insert Tables 5, 6 and 7 about here ***************************************************************
Discussion
Most influential determinants of social outcomes in kaizen initiatives
A first contribution of our paper to the literature is the identification of the most influential determinants of social outcomes in kaizen initiatives in healthcare. Past research on kaizen initiatives in healthcare outlined the importance of some factors related to kaizen initiative design We found that both social outcomes are positively affected by goal clarity. This result is in line with past research on team effectiveness in healthcare (e.g., Mickan, 2005) , while partially differs from Farris et al.'s (2009) study on kaizen initiatives in manufacturing, which found no evidence of significant direct relationships between these variables, but found a strong indirect effect through internal processes. A possible explanation for the relevance of goal clarity in healthcare may be related to the lack of a common language about patient pathways across professions, which acts as a barrier for teamwork in this sector (Hollnagel et al., 2013) . Indeed, when employees have different professional languages, goal clarity is important as it aligns team members towards the 'to-be state'
and provides a 'common mental model' (Senge, 1992) to gauge the success of transformations and their learning/reflection on improvement (positive impact on kaizen capabilities). Goal clarity is also likely to reduce the concern that changes to tasks, procedures and processes that kaizen implies can compromise clinical compliance, namely the core 'know how' and 'know why' knowledge ensuring that a continued safe working practice is maintained (positive impact on attitude). On the contrary, an unclear goal, unendorsed by the team and vague in description, will generate friction amongst team members as actions undertaken or questions posed may be seen as antagonistic due to the lack of a common language (Hollnagel et al., 2013) , which in turn can cause demotivation and frustration within the team and ultimately a lack of willingness in investing time to develop problem-solving capabilities.
In addition, we found that team autonomy is a further influential variable for both social outcomes.
This result is in line with past research in the healthcare literature, including contributions on kaizen initiatives (e.g., Bahensky et al., 2005) and studies on lean and team problem-solving (e.g., Drotz and Poksinska, 2014) . Instead, in manufacturing, Farris et al. (2009) found a relationship between team autonomy and employees' capabilities only. While in a typical manufacturing context workers perform routine activities designed by the organisation, healthcare employees are highly educated and quite independent in organising their daily job (Drotz and Poksinska, 2014) . It is likely that the latters prefer to be autonomous also when facing improvement activities, and this explains the relevance of team autonomy in healthcare, also in terms of employees' attitude. A rigorous adherence to a standardised process improvement cycle has the potential to remove discussion and autonomy (Seddon, 2008) , thus creating passive and withdrawn behaviours and leading to poor social outcomes. In contrast, local team decision-making and autonomy increase sensitivity and maintain a core focus on patient care within an atmosphere of questioning and 'bounded' empowerment, encouraging healthcare professionals to be innovative and practice their activities as an art as well as a science (Guo and Hariharan, 2012) .
Moreover, we found that management support is among the most influential determinants of both social outcomes, showing the relevance of allocating the right resources during a kaizen initiative.
This result is in line with past research on kaizen initiatives in healthcare in that it shows that investments in resources enable teams to progress, enhancing their motivation to participate actively and enthusiastically in kaizen initiatives (e.g., Dickson et al., 2009) . It is also consistent with Farris et al. (2009), who found a positive relationship between management support and attitude in kaizen initiatives in manufacturing. However, different from manufacturing and in line with past contributions on lean and kaizen initiatives in healthcare (e.g., Andersen et al., 2014) , we found that the availability of resources also facilitates improvement of employees' capabilities.
As regards goal difficulty, our results show that this is among the most influential variables of employees' attitude, negatively affecting it, while it is not significant when considering capabilities.
As explained in Section 2. Finally, we found that affective commitment to change -a strong belief in potential benefits of kaizen initiatives -is among the most significant determinants of kaizen capabilities. This results is in line with past research on lean in healthcare analysing kaizen initiatives and the use of teamwork (e.g., Poksinska, 2010; Hung et al., 2015) and with findings on kaizen initiatives in manufacturing (Farris et al., 2009 ). This finding supports the idea that teams that recognise the existence of operational problems within their work areas and the potential benefits of kaizen initiatives, are more willing to solve them and eager to invest their time in developing their problem-solving capabilities. In healthcare, time management is a particularly sensitive aspect for employees, as their absolute priority is patient care (Natale et al., 2014) . Therefore, it is crucial that team members believe that the kaizen initiative is not a waste of time, but will help them to improve patient satisfaction (Hasle, 2014) , in order to have a positive impact on capability (Poksinska, 2010; Andersen et al., 2014) .
Overall, a final consideration regarding the comparison of kaizen initiatives in manufacturing vs. 
Direct and indirect influence of determinants on social outcomes
As a second contribution of our work, we delved more deeply into the relationship between determinants and social outcomes by explaining how determinants are related to each other to affect employees' capabilities and attitude. It emerged that the input factors goal clarity, goal difficulty, team autonomy and management support influence social outcomes directly and/or indirectly through the process factors affective commitment to change, internal processes and/or action orientation. This means that, in healthcare organisations, investments in resources, the development of team autonomy within a mutually agreed, not far complex and clearly articulated goal, enable teams to progress. These design and organisational support factors create the conditions to achieve good social outcomes because they activate high levels of internal processes (i.e., relationship building), affective commitment to change and an action orientation during the teamwork process, which in turn lead to better social outcomes.
In healthcare, although professionals are trained to work in teams to recovery patients (Tanco et al., 2011) , the above organizational/managerial factors are often neglected when an improvement initiative is undertaken. Instead, the key of success is creating the right conditions for teamwork by building trust and giving support and empowerment to team members for learning how to improve their processes and systems. This activates the right mechanisms (process factors) to achieve high social outcomes.
Overall, the above results are in accordance with arguments from past research in healthcare supporting that some determinants can be indirectly related to the improvement of employees' capabilities and attitude through some mediating factors (Lemieux-Charles and McGuire, 2006; West and Lyubovnikova, 2013) . However, these arguments lacked an empirical validation.
Therefore, our empirical evidence of the mediating role of process factors in the context of kaizen initiatives in healthcare is novel and represents an original contribution of our study to the literature on kaizen initiatives in healthcare. An implication for the theory is that not all the determinants play the same role in affecting social outcomes. While some determinants have only a direct impact on employees' capabilities and/or attitude (action orientation, affective commitment to change and internal processes), other factors (goal clarity, goal difficulty, team autonomy and management support) have a more complex role, i.e. direct and indirect influence on social outcomes. Thus, this research clarifies the mechanisms by which input factors affect social outcomes in kaizen initiatives, and therefore how it is possible to increase employees' capabilities and attitude by levering on input factors. The above-cited input factors can improve social performance in itself, but can also exert an effect on social outcomes through process factors.
Finally, the comparison of our results with those in Farris et al. (2009) shows that internal processes can act as a mediator on both social outcomes, for team autonomy in our study and goal clarity in Farris et al.'s (2009) study. In addition, our research highlighted the importance of other two mediator factors (action orientation and affective commitment to change). While the result concerning action orientation cannot be compared with Farris et al.'s results (2009) , as it was not tested as a mediator in that study (the authors analysed as mediators only the process factors that were found significant direct predictors of social outcomes), the finding concerning affective commitment to change is in contrast, as Farris et al. (2009) did not find the latter as a significant mediator of any of the input variables. Again this difference may be due to the peculiarities of healthcare sector, and future research studies, in particular based on case study methodology, could be useful to advance some potential reasons about differences and similarities found.
Managerial implications
Our study supports managers in understanding how to set up ad hoc strategies and lever on specific determinants of kaizen initiatives to positively influence social outcomes in healthcare. We suggest managers to support teams by agreeing a common and achievable goal and giving team members the autonomy to make changes. In this manner the kaizen initiative is likely to create learning cycles for the team, thus affecting social outcomes. The planning and support stage of a kaizen initiative seems to be fundamental as it allows the organisational management to assign resources for use by the team, such as time, management support, legitimacy and autonomy to self-organise around a common goal. This, in turn, improves directly social outcomes and indirectly through the activation of the right process mechanisms.
Overall, our results can be seen as a portfolio of actions that allows teams to develop a distinct identity with a purposive goal, which unites all efforts to improve the operations management system in an environment which respects questioning and inter-professional discussion. These activities are not common to daily work in healthcare due to an organisational hierarchy that structures a hospital around departments and speciality of knowledge rather than patient pathway or process in focus (Drotz and Poksinska, 2014) . It is also unusual for staff to meet for improving a process rather than deciding what happens next to a patient. Specialist knowledge, different shift patterns preventing staff from meeting regularly and professional dissonance inhibit communication (Rich and Piercy, 2013) , whereas this study finds how a kaizen initiative can promote such discourse, creates a common language and is disrespectful of traditional functional specialisation, thus improving social outcomes.
Conclusions
Past literature on kaizen initiatives in healthcare provides only a limited understanding of the determinants of social outcomes in kaizen initiatives. This is in stark contrast with the crucial role played by people and their cooperation in team in improving activities and operational performance in any healthcare organisations (Holden, 2011) . Drawing on the input-process-output framework Moreover, some kaizen initiative process factors -i.e., action orientation, affective commitment to change and internal processes -can act as mediators of the relationships between some input factors -i.e., goal clarity, goal difficulty, team autonomy and management support -and social outcomes.
Limitations and future research
A first limitation of our study is linked to the cross-sectional nature of the data. While we systematically investigated the determinants of initial social outcomes in kaizen initiatives, future studies based on longitudinal data may also analyse impacts in the long-term. Indeed, it is important that kaizen initiatives are not viewed as a mechanism to achieve short-term benefits, but are integrated in a hospital's operations strategy to foster long-term cultural and behavioural change (Matthias and Brown, 2016) and to sustain technical outcomes (Bateman, 2005) .
Second, our database includes kaizen initiatives in two public hospitals in Italy. While this choice helped to limit possible variability on variables not included in our framework, it may also affect the generalizability of our findings, precluding definitive conclusions about the relationships under study. Future research should assess the validity of our results across a variety of contexts, such as public and private hospitals, and/or hospitals in different countries (e.g., both developed and developing).
Third, our study includes some inconclusive results. We found that team functional heterogeneity, team kaizen experience, team leader experience, initiative planning process, work area routineness, tool quality and tool appropriateness are not among the most influential predictors of social outcomes. However, we cannot conclude from our results that these determinants are not relevant for improving social outcomes in kaizen initiatives in healthcare. In addition, the comparison of our study with Farris et al. (2009) showed some differences in terms of the most influential determinants of social outcomes in kaizen initiatives as well as the direct and indirect influence of determinants on social outcomes. We suggest further research to better explain these relationships.
Fourth, as mentioned in section 3.4.2, we found that some variables, resulting as mediators according to the mediation analyses, were not significantly related to social outcomes in the backward regression. This evidence, together with some significant correlations between input and process variables, suggests us that the input-process model adopted in this research is likely to explain only some mechanisms through which input and process variables impact social outcomes, maybe not acknowledging other potential links interesting to be studied. Thus, future research based on case studies could help to identify some further propositions on the mechanisms through which input and process variables impact social outcomes, leading to a more complete research model complementing the input-process model.
Finally, though this research considered kaizen initiatives that achieved some technical outcomes, it does not investigate the relationship between the level and type of technical outcomes, social outcomes and their determinants. This could be a further hint for future studies.
Goal clarity (CR=0.907; AVE=0.711) Our team had clearly defined goals. West and Lyubovnikova (2013) Langabeer et al. (2009) 
6-point Likert type
The performance targets our team had to achieve to fulfil our goals were clear. Our goals clearly defined what was expected of our team. Our entire team understood our goals. Goal difficulty (CR=0.780; AVE=0.651) Our team's improvement goals were difficult. West and Lyubovnikova (2013) 6-point Likert type
Meeting our team's improvement goals was tough. It took a lot of skill to achieve our team's improvement goal. Team autonomy (CR=0.868; AVE=0.630) Our team had a lot of freedom in determining what changes to make to this work area. Bahensky et al. (2005) Drotz and Poksinska (2014) 6-point Likert type
Our team had a lot of freedom in determining how to improve this work area. Our team was free to make changes to the work area as soon as we thought of them. Our team had a lot of freedom in determining how we spent our time during the event.
Management support (CR=0.770; AVE=0.538) Our team had enough contact with management to get our work done. Dickson et al. (2009) 6-point Likert type
Our team had enough materials and supplies to get our work done. Our team had enough equipment to get our work done. Our team had enough help from our facilitator to get our work done. Our team had enough help from others in our organization to get our work done. *This column reports studies in healthcare which support the content validity of constructs. Note: In italics items dropped because their factor loadings were lower than 0.500.
SCALE AND ITEMS
Content validity Measure
Affective commitment to change (CR=0.898; AVE= 0.639) In general, members of our team believed in the value of this continuous improvement initiative.
Herscovitch and Meyer (2002) Laureani et al. (2013) 6-point Likert type Lee and Bruvold (2003) Poksinka (2010) 6-point Likert ty
In general, members of our team thought that it was a mistake to hold this continuous improvement initiative (REVERSE
Most members of our team liked to be part of continuous improvement initiatives in the future.
In general, our continuous improvement initiative team members were comfortable working with others to identify improvements in this work area Team kaizen experience Including this initiative, how many continuous improvement initiatives in total had you participated in until this initiative?
Mickan ( Vinokur-Kaplan (1995) Teamwork in three hospitals Bahensky et al. (2005) A kaizen initiative in the radiology department of an US hospital Jimmerson et al. (2005) Lean implementation, including the use of a team approach to problem-solving, in different units (e.g., anatomical pathology lab, pharmacy) of an US hospital Mickan (2005) Teamwork in various healthcare settings (e.g., primary health care, community mental health) Lemieux-Charles and McGuire (2006) Teamwork in various healthcare settings (e.g., hospitals) Ballé and Régnier (2007) Teamwork 'kaizen activities' in lean implementation in a French hospital ward
Jimmerson (2007) The use of the team approach to problem-solving in various departments of an hospital Dickson et al. (2009) Lean implementation, including a kaizen initiative, in the emergency department of an US hospital Fine et al. (2009) Lean implementation, including the use of kaizen initiatives, in five Canadian hospitals Kimsey (2010) One kaizen initiative in the central sterile processing department in the Lehigh Valley Health Network (US) Mazzocato et al. (2010) Lean implementation, including kaizen initiatives and the use of a team approach to problem-solving, in a wide variety of healthcare settings Poksinska (2010) Lean implementation, including kaizen initiatives and the use of a team approach to problem-solving, in a wide variety of healthcare settings Holden (2011) Lean implementation, including kaizen initiatives and the use of a team approach to problem-solving, in emergency departments De Souza and Pidd (2011) Lean implementation, including kaizen initiatives and the use of a team approach to problem-solving, in nursing department; audiology in UK's National Health Service (NHS) Deneckere et al. (2012) Teamwork in healthcare (e.g., hospitals) West (2012) Teamwork in healthcare 1 West and Lyubovnikova (2013) Teamwork in healthcare (e.g., hospitals) Andersen et al. (2014) Lean implementation, including kaizen initiatives, in hospitals Drotz and Poksinska, (2014) Lean implementation, including the use of a team approach to problem-solving, in three Swedish healthcare institutions (care centers and a physiology unit in an hospital) Ghosh and Sobek II (2015) The use of the team approach to problem-solving in various departments of an US hospital Hung et al. (2015) Lean implementation, including the use of a teamwork, in an US ambulatory care delivery system Note: 1 No further specifications about the setting are provided in the study Table 5 : Regression between inputs and process factors
Step 1 Table 6 : Mediation analysis results
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